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PURPOSE: To easily and efficiently purify alliin found in garlic as raw material, 
without degradation thereof by efficient extraction and using a liquid 
chromatography with a reversed-phase-based column. 

CONSTITUTION: The aimed alliin can be obtained from garlic as raw material through 
the following consecutive processes in this order: (1) heat treatment of raw 
material garlic is conducted in hot water so as to deactivate the alliinase 
contained in the garlic, (2) the garlic heat treated is crushed followed by 
addition of water to make a crude extract solution from the garlic, (3) this 
solution is put to a liquid chromatography with a reversed-phase-based column to 
separate, purify and dispense the aimed alliin. 
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ABSTRACTED- PUB-NO: JP 06220008A 
BASIC-ABSTRACT: 

Prepn. of alliin comprises: (a) heat-treating garlic in a hot water to deactivate 
alliinase in garlic; (b) crushing the heat-treated garlic and adding with water to 
extract alliin; and (c) sepg. and purifying alliin from the extract by liq. 
chromatography using a reversed phase column. 

The extract is subjected to liq. chromatography while maintaining under an inert 
gas. 

USE/ADVANTAGE - Alliin is a precursor for allithiamin having various 
pharmacological effects such as bactericidal action, stomach action, perspiration 
action etc. The prepn. can efficiently and stably separate and purify alliin from 
garlic by liq. chromatography. 

In an example, the husk of garlic bulbs was peeled, and garlic was weighed and 
boiled in water for 15 min and homogenised at 10,000 rpm for 1 min. The homogenised 
product was filtered with a filter paper and the filtrate was diluted with 
distilled water to 100 ml to form an extract which was stored at 4 deg.C or lower 
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in the dark. The extract was subjected to liq. chromatography (HPLC system PX-8010, 
RTM to separate alliin, where, temp. -25 deg.C; flow rate=0.5 ml/min; Eluent=water, 
column=ZORBAX TMS ( 9 . 4mmx25cm) , and UV detector (210 nm) . 

CHOSEN-DRAWING: Dwg. 0/9 

TITLE-TERMS: PREPARATION PRECURSOR BACTERIA ACTION COMPRISE BOILING GARLIC 
DEACTIVATE CRUSH EXTRACT SEPARATE PURIFICATION REVERSE PHASE COLUMN 

DERWE NT -CLASS : BOS 

CPI-CODES: B10-B02D; B14-A01; 

CHEMICAL-CODES: 

Chemical Indexing M2 *01* 
Fragmentation Code 

C216 HI H100 H181 H7 H721 JO J011 Jl J171 
K0 K4 K442 M210 M213 M231 M271 M281 M312 M321 
M332 M343 M349 M381 M391 M416 M720 M903 M904 N161 
N480 N511 N512 P220 
Specfic Compounds 
13350P 

SECONDARY -ACC-NO : 

CPI Secondary Accession Numbers: C1994-132620 



http://westbrs:9000^in/cgi-bin/accum_query.pl?MODE=%20%20%20%20Di 4/5/05 



Searching PAJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11 Publication number : 06-220008 
(43)Date of publication of application : 09.08.1994 

— =— __ 

::::::::":"rr"::^^ ^ : :: . . :: . rrr. :::::::::::::::::::::::::::::::::::::: rrrr. : • - 

(21 )Application number : 05-010239 (71 Applicant : ISHIKAWAJIMA HARIMA HEAVY 

IND CO LTD 

(22)Date of filing : 25.01.1993 (72)lnventor : UCHIYAMA SHIGERU 

ON I YAM A KAZUHIKO 
SEKI MASAO 
YAMASHITA MASATADA 



(54) METHOD FOR PRODUCING ALLIIN 

(57)Abstract: 

PURPOSE: To easily and efficiently purify alliin found in garlic as raw material, without 
degradation thereof by efficient extraction and using a liquid chromatography with a reversed- 
phase-based column. 

CONSTITUTION: The aimed alliin can be obtained from garlic as raw material through the 
following consecutive processes in this order: (1) heat treatment of raw material garlic is 
conducted in hot water so as to deactivate the alliinase contained in the garlic, (2) the garlic 
heat treated is crushed followed by addition of water to make a crude extract solution from the 
garlic, (3) this solution is put to a liquid chromatography with a reversed-phase-based column 
to separate, purify and dispense the aimed alliin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



' [Claim(s)] 

[Claim 1] The process of the alliin characterized by having the process heat-treated so that deactivation 
of the alliinase which puts in a raw material garlic into hot water, and contains it may be carried out, the 
process which crushes the heat-treated garlic, adds water and produces a garlic crude extract, and the 
process which carries out separation purification of the alliin and is isolated preparatively out of the 
above-mentioned garlic crude extract with the liquid chromatography using an opposition system 
column. 

[Claim 2] The process of the alliin according to claim 1 characterized by performing the above- 
mentioned preparative isolation process, holding the above-mentioned garlic crude extract under an inert 
gas ambient atmosphere. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the process of the alliin which is the useful matter 
contained in a garlic, and relates to the technique of separating and refining alliin easily efficiently from 
a garlic cell. 
[0002] 

[Description of the Prior Art] Allithiamin is in one of the most important matter in the matter produced 
in the cell of a garlic. This allithiamin is compounded from the alliin contained in a garlic cell. That is, 
the alliin of this precursor serves as allysine of an intermediate product according to an operation of 
enzyme alliinase, and allithiamin is further compounded by operation of allithiamin synthetic enzyme 
from allysine and a thiamine (vitamin-Bl thiol mold). 

[0003] Allithiamin ** antibacterial operation:acute and chronic transmissible gastroenteritis, dysentery, 
Germicidal actions, such as typhoid fever, ** stomachic operation : Stomachic and ready intestines 
operations, such as better appetite and digestive promotion, An extermination-of-harmful-insects 
operation, ** circulatory system operation ; Validity [ arteriosclerosis, hypertension, and oversensitivity 
to cold ], ** Perspiration : since it has the perspiration at the time of generation of heat, **** and 
urination hardening and a detoxifying effect, and ** sthenia and a strong energy operation:flesh fatigue 
restorative effect, having the pharmacology effectiveness which was [ be / it / effective against sthenia 
and strong energy, and ocular fatigue ] excellent is known, and the use increase is achieved. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to produce this allithiamin from a garlic efficiently, 
the cultivation which produces allithiamin from a garlic cultured cell is being examined. In order to 
establish this culture technique, the exact evaluation approach of allithiamin productivity is improper 
decision. However, it was difficult for the purification sample of allithiamin used as a standard 
substance for analysis at a present stage to come to hand, and exact evaluation of allithiamin 
productivity was difficult. Moreover, about the alliin which is the precursor of allithiamin, in order to 
change with the alliinase contained in a garlic to allysine etc. promptly, the technique which is stabilized 
out of a garlic and carries out separation purification of the alliin is not established. 
[0005] This invention was made in view of the above-mentioned situation, and aims at offer of the 
approach of dissociating efficiently and easily and refining the alliin which is the precursor of 
allithiamin out of a garlic cell as a foundation for the establishment of an allithiamin production 
technology using a garlic cell. 
[0006] 

[Means for Solving the Problem] This invention is the process of the alliin equipped with the process 
heat-treated so that deactivation of the alliinase which puts in a raw material garlic into hot water, and 
contains it may be carried out, the process which crushes the heat-treated garlic, adds water and 
produces a garlic crude extract, and the process which carries out separation purification of the alliin and 
is isolated preparatively out of the above-mentioned garlic crude extract with the liquid chromatography 
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using an opposition system column. 

[0007] Moreover, in the process of the above-mentioned alliin, it is desirable to perform the above- 
mentioned preparative isolation process, holding the above-mentioned garlic crude extract under an inert 
gas ambient atmosphere. 
[0008] 

[Function] It can extract efficiently, without the alliin in a raw material garlic decomposing by heat- 
treating so that deactivation of the alliinase which puts in a raw material garlic into hot water, and 
contains it may be carried out, crushing this, adding water, and producing a garlic crude extract. 
Moreover, only this liquid chromatography can refine alliin efficiently easily by isolating alliin 
preparatively from a garlic crude extract using the liquid chromatography using an opposition system 
column. 
[0009] 

[Example] Hereafter, this invention is explained to a detail. The process of the alliin by this invention is 
equipped with the process heat-treated so that deactivation of the alliinase which puts in a raw material 
garlic into hot water, and contains it may be carried out, the process which crushes the heat-treated 
garlic, adds water and produces a garlic crude extract, and the process which carries out separation 
purification of the alliin and is isolated preparatively out of the above-mentioned garlic crude extract 
with the liquid chromatography using an opposition system column. The garlic cell in which the raw 
material garlic used here is produced by cultivation articles, such as a commercial garlic (bulb section) 
and a stem, or the tissue culture method is used. 

[0010] And a raw material garlic is heat-treated so that deactivation of the alliinase which puts in into 
hot water and is contained may be carried out. This heat treatment condition is desirably made into about 
10-30 minutes into 80-100-degree C hot water. Since the alliinase in a raw material garlic deactivates 
and decomposition of alliin can be prevented by this heat treatment, it is possible to control 
decomposition of the alliin in future processes with time. 

[001 1] Subsequently, the heat-treated raw material garlic is crushed, water is added, alliin is extracted, 
and it considers as a garlic crude extract. A high performance mixer, a homogenizer, etc. are suitably 
used for crushing of this garlic. Moreover, as for the rate of the raw material garlic in a crude extract, it 
is desirable to consider as the range whose concentration of a raw material garlic is 1 - 20 % of the 
weight, and it is desirable to consider especially as about 5 % of the weight. A part for an insoluble fiber 
etc. is contained in the crushed garlic, and the liquid which added water and was stirred to the debris of a 
heat treatment garlic removes an insoluble element according to filtration or centrifugal separation. A 
garlic crude extract is put into a bottle, and fills inert gas, such as nitrogen gas, carbon dioxide gas, 
gaseous helium, and argon gas, and it is desirable to save desirably in a cool place 4 degrees C or less 25 
degrees C or less. 

[0012] Subsequently, the liquid chromatography using an opposition system column separates the garlic 
crude extract which removed the insoluble element, and separation purification of the alliin is carried 
out. As a column used here, it is the Du Pont opposition column, for example. ZORBAX TMS etc. is. 
used suitably. When performing the chromatography of a garlic crude extract using this kind of 
opposition system column, after supplying a garlic crude extract to a column and making alliin stick to 
it, it is possible to obtain an alliin content fraction easily by separating pure water as an eluate and 
carrying out the monitor of the UV absorption coefficient of an eluate using the UV detector by making 
into measurement wavelength about 210nm which is the unique absorption wavelength of alliin. 
[0013] Although a detail is described in the example of an experiment mentioned later when the liquid 
chromatography using an opposition system column separates a garlic crude extract, it is possible for 
other components except alliin to hardly exist in the outflow fraction of alliin, but to isolate purification 
alliin preparatively only with the liquid chromatography using an opposition system column. 
[0014] Moreover, when carrying out this liquid chromatography and performing a continuation 
extensive aliquot, the garlic crude extract is unstable, and since there is a possibility of an insoluble 
element depositing by being carried out by being carried out into air, being easy to become cloudy, and 
causing decline in the separation efficiency of a column, a garlic crude extract is put into a bottle and 
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fills inert gas, such as nitrogen gas, carbon dioxide gas, gaseous helium, and argon gas. By this, nebula 
of a garlic crude extract can be prevented and a continuation aliquot becomes possible. 
[0015] Thus, the process of the alliin by this invention produces alliin out of a raw material garlic by 
performing the process heat-treated so that deactivation of the alliinase which puts in a raw material 
garlic into hot water, and contains it may be carried out, the process which crushes the heat-treated 
garlic, adds water and produces a garlic crude extract, and the process which carries out separation 
purification of the alliin and is isolated preparatively out of a crude extract with the liquid 
chromatography using an opposition system column one by one. And it can extract efficiently, without 
making the alliin in a raw material garlic decompose by heat-treating so that deactivation of the alliinase 
which puts in a raw material garlic into hot water, and contains it may be carried out, crushing this, 
adding water, and producing a garlic crude extract. Moreover, purification alliin can be isolated 
preparatively only with this liquid chromatography by isolating alliin preparatively from a garlic crude 
extract using the liquid chromatography using an opposition system column, therefore ~ according to 
this invention — from the inside of a raw material garlic — easy - efficient — and — stable — separation 
purification of alliin ~ it can carry out. 

[0016] (Example of an experiment) The process for extracting alliin efficiently out of a raw material 
garlic first was examined. The outline of the production process of the garlic crude extract in this 
example of an experiment was shown in drawing 1 . After the garlic bulb of a raw material removed and 
carried out weighing capacity of the envelope, it was boiled and heat-treated by ebullition underwater 
for 15 minutes, homogenized this for 1 minute in lOOOOr.p.m., filtered it using the filter paper, set the 
volume of this filtrate at 100ml using pure water, and was taken as the garlic crude extract (heat 
treatment), as shown in this drawing. On the other hand, in order to compare with this, weighing 
capacity of the garlic which removed the envelope was carried out, and it homogenized for 1 minute in 
lOOOOr.p.m. as it is, and filtered using the filter paper, the volume of this filtrate was set at 100ml using 
pure water, and it considered as the garlic crude extract (processing [ no ]). These garlic crude extracts 
****ed to concentration 5% of the weight. Moreover, each crude extract was saved in the cool place 4 
degrees C or less. 

[0017] Subsequently, the alliin in these crude extracts was analyzed using HPLC system BIP-1 (Jasco 
Corp. make). A column is the Du Pont opposition column ZORBAX. TMS (4.6mmx25cm) was used. 
This analysis condition is - temperature:25 degree C, flow rate:0.5 ml/min., eluate:pure water, and a 
detector:UV detector (measurement wavelength; 2 1 Onm). 

It carried out. The alliin analysis result of these crude extracts was shown in drawing 2 and drawing 3 , 
[0018] Although the low broad peak appropriate for alliin was observed by no garlic crude extract 
processing ( drawing 3 ) at the heat-treated garlic crude extract ( drawing 2 ) to the peak which shows 
alliin having been clearly separated with other peaks as shown in drawing 2 and drawing 3 , compared 
with what was heat-treated, the separation condition of alliin was poor. Furthermore, as for the non- 
processed thing, the peak of alliin decreased remarkably with the passage of time. By the non-processed 
thing, since alliinase remains in liquid, this is considered because alliin is decomposed with time. On the 
other hand, in what was heat-treated, reduction in alliin was hardly seen but the analysis result was 
stable. By performing heat treatment which boils a garlic about 15 minutes by ebullition underwater 
from this analysis result, matter which has a bad influence on separation of the alliin in the liquid 
chromatography using an opposition system column decreased in number sharply, and it became clear 
that the heat-treated crude extract could isolate purification alliin preparatively only by the separation 
purification actuation by the liquid chromatography which used the opposition system column. 
[0019] Subsequently, the ultrafiltration of the above-mentioned garlic crude extract (heat treatment) was 
carried out, the same separation actuation as the liquid chromatography which used the previous 
opposition system column about the alliin in the filtrate was performed, and the separation condition of 
alliin was investigated. The result was shown in drawing 4 (a) - (d). in addition, the conditions of an 
ultrafiltration — the transparency molecular weight range - up to 100,000 molecular weight - (— up to 
drawing 4 (a)) and 50,000 molecular weight — (— up to ( drawing 4 (c)) drawing 4 (b)) and 30,000 
molecular weight ~ up to 10,000 molecular weight — (— they could be four sorts of drawing 4 (d)). 
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[0020] These drawing 4 (a) as a result of analyzing the filtrate which carried out the ultrafiltration as 
shown in - (d), in what performed the ultrafiltration to 100,000 - 50,000 molecular weight In what alliin 
was clearly separated as well as the case of a previous garlic crude extract (heat treatment), and 
performed the ultrafiltration to 30,000 to 10,000 molecular weight Although alliin was clearly separated 
as well as the case of a previous garlic crude extract (heat treatment), the peak of alliin became small, 
and loss of alliin became large when the ultrafiltration with small transparency molecular weight was 
performed. It was checked that it is possible to obtain purification alliin from these results efficiently 
with the liquid chromatography using an opposition system column using the crude extract from the 
heat-treated garlic even if it does not process a crude extract with an ultrafiltration method. 
[0021] Subsequently, alliin was isolated preparatively from the garlic crude extract. HPLC system PX- 
8010 (TOSOH CORP. make) is used for the aliquot of an alliin fraction, and it is the opposition column 
ZORBAX for preparative isolation. Alliin was separated using TMS (9.4mmx25cm). The preparative 
isolation chromatogram of a garlic crude extract (heat treatment) was shown in drawing 5 , and the 
preparative isolation chromatogram of a garlic crude extract (processing [ no ]) was shown in it at 
drawing 6 . Although the peak of alliin was clearly separated when a garlic crude extract (heat 
treatment) was used as shown in drawing 5 , the peak of alliin was not checked in the garlic crude 
extract (processing [ no ]) of drawing 6 . Subsequently, it analyzed using HPLC system BIP-1 
mentioned above about each peak fractions I, n, and III detected by the garlic crude extract (heat 
treatment) shown in drawing 5 . These analysis results were shown in drawing 7 (a) - (c). Drawing 7 (a) 
As shown in - (c), it became clear from the holding time that the thing of an III fraction was alliin among 
three preparative isolation fractions checked by preparative chromatography. Furthermore, about the 
sample of this HI fraction, as a result of carrying out GC-MS (gas chromatography -mass spectrometry), 
the molecular weight of this preparative isolation fraction III is 177, and it checked that made a mistake 
and there was nothing to alliin ( drawing 8 ). 

[0022] Moreover, the flow rate of the eluate at the time of isolating alliin preparatively using HPLC 
system PX-8010 (a column opposition column ZORBAX TMS 9.4mmfor preparative isolation x 25cm) 
was changed using the garlic crude extract (heat treatment), and the optimal flow rate for the aliquot of 
alliin was calculated. Drawing 9 (a) The result was shown in - (c). Drawing 9 (a) Although 0.5- 
1.5ml/min. was sufficient as the flow rate of the eluate at the time of isolating alliin preparatively from 
the result of - (c), when especially the flow rate was made into 0.5 - 1.0 ml/min. extent, the separation 
condition of alliin became good. 

[0023] In order to stabilize alliin efficiently out of a raw material garlic and to carry out separation 
purification from the above experimental result, the garlic which heat-treated and deactivated alliinase 
was crushed and it became clear that the approach of carrying out separation purification of the alliin 
with the liquid chromatography [ this ] using a direct opposition system column is desirable using the 
garlic crude extract which extracted the alliin to contain. Moreover, the optimal preparative isolation 
conditions by the reversed phase method using HPLC in this example of an experiment were as follows. 

- temperature: — 25 degree C and flow rate: — 0.5 ml/min. and eluate: - pure water and column: — 
ZORBAX TMS (9.4mmx25cm) 

- Detector : UV detector (measurement wavelength; 210nm) 

Moreover, if the garlic crude extract is exposed into air when performing a continuation extensive 
aliquot in case alliin is isolated preparatively from a garlic crude extract (heat treatment), an insoluble 
element will deposit and it will be easy to produce nebula. The sample which became cloudy has a 
possibility of causing the bad influence of an insoluble element being accumulated in a column while 
the recovery of alliin gets worse. As a result of examining how to prevent nebula of this crude extract, it 
turned out that nebula is not produced even if it carries out long duration preservation, if air is not made 
to be touched with a crude extract. Nebula can be prevented by putting a crude extract into a carboy and 
specifically filling inert gas, such as nitrogen gas, gaseous helium, and argon gas. It became possible to 
be stabilized, to save a crude extract and to carry out continuation preparative isolation by this. 
[0024] 

[Effect of the Invention] The process of the alliin according to this invention as having explained above 
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produces alliin out of a raw material garlic by performing the process which heat-treats so that 
deactivation of the alliinase which puts in a raw material garlic into hot water, and contains it may be 
carried out, the process which crushes the heat-treated garlic, adds water and produce a garlic crude 
extract, and the process which carry out separation purification of the alliin and isolate preparatively out 
of the above-mentioned garlic crude extract with the liquid chromatography using an opposition system 
column one by one. And it can extract efficiently, without making the alliin in a raw material garlic 
decompose by heat-treating so that deactivation of the alliinase which puts in a raw material garlic into 
hot water, and contains it may be carried out, crushing this, adding water, and producing a garlic crude 
extract. Moreover, only this liquid chromatography can refine alliin efficiently easily by isolating alliin 
preparatively from a garlic crude extract using die liquid chromatography using an opposition system 
column. Therefore, according to this invention, separation purification of the alliin can be carried out 
easily efficiently and stably out of a raw material garlic. 



WM.V.V,V.V«V.V,V.VWAV,»W.V.V,V.»W,V«W^^ 
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[0 003] 7V+7$.>\$. 

& 

®ftmm ■. smrnvmntm, ■ mmmttmm 
(smt ■ mm ■. mmmmmwoz 

[0004] 

*WfcfcX,fc< fcttfc* *3*iWB 

4. £0*S*tt»SW4'tS«:»K:«, 7V+7$y& 

Ttt^ff^fewxoamKfii: L-cfflv^ryf-rs yo 
femm&m&mbfr^te. ta. r»+7$>m 
& r y a 1—mz x ■> -ca^*»fc7 y x y & t' fc&fc l 



2) ^^6-2 20008 
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[0005] *J^i±fi«tfc**T$r3fifct>4> 
T\ tc^=<«2:fflV^ryf-7S>'4iS^iCD5l4 
WfcftOSUfcLT. 7y*T5>'tf>tMHMrc&*7 
>J>f>Srfc:^<i(ia!l+*>fe«*J:<S»«:3Ht. &S! 

[0006] 

SrateK+fcTiir** ztiz>7 y -f 7— 
10 xoizmm^hJMt, fmMttzizMzKzimi 

fc^<ffl»aj»+*»A>7y <f y£#Mf#S!LT#J!Xf- 

iiliMiftT'J-l y«o±g;fri£T*;&£. 

[ 0 0 0 7 ] ±IE7y 4 yo*K5«(c*5V^ 

Loo. JJS»lDae*fT*'3£i:* t a*LV*. 
[0008] 

[flsffl] mmzA,iz< m*WzAh.XttZii&7V 
20 47— fc'££«£^<ko£&HiJIL, ZhZWftLX 

®izmz< W7V a ytfftmtizkKK , m* < 
^D-?h^57-<-^fflv^t^<fflaai«*^7 
7 a -ofi-x-7 y 4 > ct < ^ss-r s £t* { 

[0009] 

30 * 7 y >co^*^(i. acH^c^^c < 5r^**tcAn 

a+*»^7y-fy*4»BIRLT»Brt-&XSt*fflli 

(mm) *?£%£<7)msh. <$t^\mm%%miz£^ 

Z£M2tiZ>lzMz<M®%k1)m^t>ti&, 
[0010] ^-LT. mmiZMzKit, JR*«t"tAft.T 
40 *^TS*i47y-r7— »ffc*«3-&6J:3fc»MSW 
it'MSWS^fetttt. M^L<ti8 0-l OO-Cct).^ 

7j<+tci o-3o^gjKi:-r4. zvmmizi^xm 
mizMz < *<?)7 y -i -t—eimfc l s 7 y >r y co^-si 

£ffijfcLf§£0)T. MS<OXgTc7)7y^ycoMa#W 3 3r 
1 0 0 1 1 ] oivc, g^ILfcJS&K/U;^ Sr©l^ 

Ls *tiniT7y-r **ttfflUTfc£te<attHi«fc 

50 «fM^fc<OH^Ii, «¥M=^<WiHfl»«l-2 0 



3 

t4«0##* U*. ®ft$tlMZA,£.< IZliT^&m 

Mis mnuzmn. ztmwmmmzx^x*® 
m&x*. ^y TtrtyUT&K&m 

mAZmtzL. 2 5'CJilT, 34L<ti4 s CirF<0& 

[oo 1 2] owe, *®f8.#zw)mvc£&iz<m 
-tcioT^fiSL. 7*j4>*timmt&. zzx-m 

ZORBAX TMS*#Jfitfcffl\i^il*. dc7)a 
5 ^ * fflwt fc < fflttif!»«0? n V b / 

fti&LT7'.M &6*$:&ltti8i: LT 

2 1 0 nmgAttlJ&ftJti: tTJSfifBiOU V&JK 
m**-?LX}5<Zi:l<z£*). T l )4y4t*7?f'> 

a y*®$,tzm zbmmx$>&. 

[ooi3] fcx,t:<fittai««:. mamj^zm^ 

fciStt? n v h ?7 ? < -ic J: ->T4MW*«*ft:tts 

t&tt s hbwcsw* tet a*, 7 y y^aafr c 

7A$fflV^*^OVh^77^-<0»-C»iS7»J^ 
[00 14] 4£, ^<7)?S*^OVh/57>f-^||it 

o jpjftft^wff bb i/c eaa u^t < . * 7^mm 

ttJKKAJU S^'x, m.ii*. *\\)VJ>#z* 7)V 

xizMzKmmmm&mzmkX'Z. mtftmmm 
[0015] zcoxdiz, *%,mz£&7VJ yn&m 

mm. smizMz<zmi*iz*Jxx-&iiZti&7v 
^t— ezM&zit&zoizmmt&xn. mmv 

? y j -iz* -> xmsm^h 7 y a y *$wm. t 

XftMt&TMt Sm&ft? Zblzi *) . mmz^zK 
4»*»fe7'.My&4*r*. *LTffltfl^fc<*JB* 
+tAitT*SSfi«7U^ -tf**?SS*4 J: 3 fc 
MIL, £nfeK»L-C**jDiTt:^<«l«iaj» 
£#St& sticky, JRififcX,fc<«f'<07y4 
JS§tfl>^fc£<, $$cKaffit&ifc*<T-££. 4 

m®k*7j±*m\vzmw9v-?V'7'77 
v >t t/uc < attain t> r y 4 y £#rct s ifcfcj: 
z<nmkw?Y77y <-<D*-xnm7VJy 
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+*>$>S»fcSWft<. L*»t»£jgfKrt=7y 

4 ymwmth z t tfx* h . 
[00 16] (SUHfl) 4t, ««^t< *frbim 
«k<7'.M y£ttait££to07n*Xfcovvt&ftL 

t<«Wtt^A*«UTff*Lfca, 15#HSMWot' 
TStPl/ORttSU -itSrl OOOOr.p.i.f l^H 

tm->x ioomi tjggu fciUKfflttas* (&« 

S) fcL^:. Ziltmi-htMz. n&iML 
ftt/Cfe<tWL -ec044l 0000r.p.i.tl^ 

10 0ml ^SSL, t^fc: < (*S 

j&a) fctfc. zti^<n\zMz<mmm±5ms%& 
[0017] oivc\ cix^^aaai^^TU -y >-$r 

20 HPLO>XrAB I P-l (B^^fl^^ttH) Sr 
fflwcMfU:. ^5A{4r^yai?itffl^7AZO 
RB AX TMS(4.6mmX25cm)»*. 

i^tff*fN4, 

• ?ag : 2 5*C 

• SCtt : 0. 5ml/min. 
• WMM : 

• : UV««B» (WSRJI ; 2 1 0 nm) 

fcU:. i*i6a»iua<07»;-f>'*wisfttH2&tf 

30 [00 183 H2aVH3taftUfe5i , ).r!WraUfc«: 

^<a«ai« (02 ) t{4. 7';>f y**ste-?# 
(123) Tf±. r»j^v^L§{£<(ifS 
ymmmtFF&xb^tz. s^fc> *«iacotoii 
tz. zmt. mm<oi»<nx\mwz7V4i--*£tm 

**»^>, tzA,iz<zmm**xi 57Y@gMmi-zm& 
m*ftozbiz£~>x, %m%*7&$m\vzim?v 
•7Y-777j-tzmzrv4 ytWMizmmfcRja: 
txoKmm^mizmfrL. t/^LKffltasa&t 

maM^>*TM»7 u >f y^^ut-g. i t mmxh 

[0019] out-, ±.mzMz<ummm (mm) 
Sris^r^L, -ecorfa4'^7y^ytov^-c. foom 

50 «»*5A*fflV^»*^o?h^97-{-4:H«0» 



(4) 

5 

£04 (a) ~ (d) fc^U:. Or*. BWWWXftfr 
liSSS^MKHtfl 0 777>?ft *? (04(a) ) , 5 
Tj^FStt' (04 (b) ) , 37HFF**T ( 04 (c) ) 
RX/lTj^FAtX (04(d)) <D48fcU:. 
[0 0 20] ZiXhWiA (a) - (d) fcijrriI9. RB 

arautF«*#*rbfcfSft. 1 otmtwh^u 

ifc, 3 77- 1 7J*Tfi* -e«o[®^(-ra Srff-o t sot 10 
a, MzMz<mim (mm) va&mtKT 

V J ytf*mizttmi*tltz i, w>, 7 '7 4 y o tr- ? # 

< 4 9 , v »i»MP3a*ff d try 

ttfr? D7f/57^ -fc4 ^TJWR <»S7 IM y 

[0021] OUT. tZMzKWtimfrbTVJ >Z 
ft&ltZ . 7 »M yHftOft&fcte , HPLCWfA 20 

px-8o i o (mv-m.&#M) 4HWBa» 

ffi#7AZ0RBAX TM S ( 9 . 4 mmX 2 5c 

m) £m->TTVJ>mnLti. 05c, t^<m 
ttt«?a (mm) ^mu^h^^mt. me 
fc, fc/,fc<«»aj* (&*pi) ^nt^nvhm 

£i*Lfc. 05fcjRL£4 3fc, fcA,fc<ffl«iaj*S (ffi 
ftffl) £fflvtf£*§£fc«47lM ^K-^WWBciHi 
SftStf, H6«0^fc<«*l|ffl« T'i4, T 

#1, II, Illfcolvc, lai^HPLCyXfAB 
I P - 1 fcfflwcflffLfc. £ft.S>O$M«S*£07 
( a ) ~ ( c ) fcjpLfc. 07 ( a ) ~ ( c ) fcij^Lfc 

4 3fc, #JS? a v h XVmZtLtd 3 

■*M&jm#0)it>* fin§^ra*^iiiM*ot)0*<7 

SSftfcOWC, GC-MS (^D7h^7< 

Mittr) £36ttLfclS*. £*>#»®HII«>4B* 
141 7 7T&97y-f y fcfSI&V vJSV ^ fc SflBB L 
(08). 40 

[0022] t^fc<ffiaajJ8 (n^cfua) 

V\ HPLCv-XrAPX-80 1 0 (#5A(;:{i7>ffi 
Mi£ffl#7AZORBAX TMS 9.4mmx25 

c m ) vt 7 v 4 v*i*tthwmm<mM& 
r'j'f y<o»ttt«ji«^ai*#«>fc. 09 

(a) ~ (c) fc*0«#*jRU:. 09 (a) ~ 
( c ) c7)te*4 9, 71M y *#K**BW)8li8W>» 
fit4 0 . 5~~ 1 . 5 m 1 /min. T4 ftfcSSfiSr 0 . 
5 - 1 . 0 m 1 /Bin. SftlCt* fc 7 '7 -f yo*HtttH 
tfftfffcfc-afc. 50 



<ftffi¥6-2 2 0 008 

6 

[0023] KLhc7)H«SmA^ , mtzA,tz< W>t> 

rv4 >zmi;<%&.Lxmm-t&t:Mz\^ m 

9mLXTV41— fc*£M§Uifc/Cfc<£«£#U $ 

%2tiiTV4>m&Lt:izA,£<>mi}imim\>\ 

-fc 4 ^T7'7 4 y£#8l»ig-f fc 

awjfLfc. *iafcMt*jttsHPLcfcfflv^fc 

i£ffl£fc4 £«a#K&fftt<fc<Ojl 9 T'$> o . 

• ?SJS : 2 51C 

• Wk : 0. 5ml/min. 

• •■ 

•*7A:ZORBAX TM S ( 9 . 4 mmX 2 5 c 
m) 

• fcHJS : UV^tlifl (8l5Sfcg ; 2 1 0 nm) 

Httasa (sswi) *»*>7>m y*#R 

£^+fc£4>LTv^fc, ^»«4W»HJtTa»Srt 
e»LfctW«47U 4 y^EJR^^SMt-f s t 

1 1 t^HWA 5 Atzwatt izmmmz m< 

^x®fiit&Mk. mmtam^mzmi^it^ftiii 
mm&Lxit&mtkiK^ztmfr^tz. 
WKi4. attffis*>y?A)iw=A*u ss^a. 

[0024] 

[»*^»*] W±^Lfc4 3 fc, *»flfcJ:*7U 

y^4«*ffi(i, Jit4fcAfc< *a*+fcXfcT*» 
sns7u -r -r— fe*^*v£$-t*-i. 4 -5 fcjftjiaariis 

i:, ^5aatfcfc^fc<S^Ii!a^LT7^c2:5P^Tfc^fc< 

^ovh/77^-t:i o T±lefc^fc < nibm. 

7 U >f y LTt)-]R^ S XS 1 1 IMt 3 £ 

fcfc4 9 JE*^fc<*a»&7 '.My *U 
TiS^^fc< ZmiWz7Jlxm2tl&TV4i— 
-fef^vS?^l.4-5fclBaaL. ifi*88»LT***l 
i. T fc/t fc < ffittaijR ^ f^S-f S £ fc fc4 9 , imtzA, 

fc<+^7u^y^^^ifc^r<, mx<m 
n v h ?7j 7 ^ - * ffl v fcx,fc < mtomfrh 7 '7 A 

y2r^K-fSifcfc4-pT, ZOfatft-ra^hfyy 4 

-<r>Hx-r v -i y £^fc$$4 < nnt-r^ - fc 

l>. «e^-C, *3&BJifc4Mr, flCHt^fc<«f»*»feS» 
fc«*A<. L*>i3c^6*jfc7U>fyS:^j8»iH-&; 
fc*<T#^. 
[0fflcOfS*OrliiB7J] 

[01 ] ^^HBtcf^ ^ ^®Sfiajtci> ^> tc/Ltc < ffi**a3fflE 
[02]fflttEf}JS (SftOT) c97>-My#Hf?n-?h7' 



(5) 
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[03] mm (mm) frrvjvmtmy? 
[124 ] wmmzmhr&uzm>m<D7Vj>m 

SL, (a)liio 7j ^MHtoRWFatfHBi 
«, ( b ) 14 577iH^ftfflOl^h?FjBOS3ffiL ( c ) 
1± 3 77 ^HHWflOlWHPjaw jffiflJtt. ( d ) li 3 7J ^ 

[053 mum (mm.) <rrrv4vm.w?vr 10 

[06] MEM wr^ywovh/ 



8 



5A£^-$-0T*-&. 

[ 0 7 ] 0 5 fcSrTffl^ I M 1 1 <07 U 4 >-7J-*r&!&Sr 
^t, (a)Qj»n»I. (b) te#JRB# (ID . 

(c) itttJmmiryfttf-rri-vhyy&ZTjktmx' 

[08] ^DfflKi-IIIWGC-MS^WteSSStHT" 
ft*. 

[09] mttttffc wry-fy^K^nvh^ 

ftfcW'fcfcl&ftfcijSU (a) (iSHIO. 5«l/ain., 
( b ) (Mil . Oml/min. . ( c ) lijSft 1 . 5ml/nin. 



[01] 



k: <**tiE*f:fftt4 



1 5 a 



1 0 0 0 0 r pro-? 15- Xt 5 





jtiR*fflv> tiara 


















[03] 



[05] 




(mas) 



<saa) 



7>J-f * 



f 01 



(6) 
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[02] 



[04] 



7'J-f V 
\ 



KA.K<afiffl* 



4.5 t 



(i) lOStT-tSBit 



(b) 5WtH* 

7VO 




(a) i35*Maaa 

7 M V 

i 



J 



UL 



[06] 



[07] 



{»*!) 



(a) MMftI 



4.5 



(b) frttMfrll 



(7) 



«rBPP6-220008 



[08] 



[09] 




(a) 0.6m l/mi o 



m — Til 



(b) l.Oml/iDi o 



(c) 1.5m 1/flil n 



7 'J A V 



7 * > 
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